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CAPACITORS AND DIELECTRICS 



Chap. 30 




though we did not use this terra in that section. In later sections we discuss 
the behavior of dielectric materials when placed in an electric field (provided 
conveniently by a capacitor) and we shall see how the laws of electromagne- 
tism can be generalized to take the presence of dielectric bodies more readily 
into account. 

2. A second important concept stressed in this book is energy. By ana- 
lyzing a charged capacitor we show that electric energy may be considered to 
be stored in the electric field between the plates and indeed in any electric 
field, however generated. Because capacitors can confine strong electric 
fields to small volumes, they can serve as useful devices for storing energy. 
In many electron synchrotrons, which are cyclotron-like devices for accele- 
rating electrons, energy accumulated and stored in a large bank of capacitors 
over a relatively long period of time is made available intermittently to 
accelerate the electrons by discharging the capacitor in a much shorter time. 
Many researches and devices in plasma physics also make use of bursts of 
energy stored in this way. 

3. The electronic age could not exist, without capacitors. They are used, m 
conjunction with other devices, to reduce voltage fluctuations in electronic 
power supplies, to transmit pulsed signals, to generate or detect electro- 
magnetic oscillations at radio frequencies, and to provide time delays. In 
most of these applications the potential difference between the plates will not 
be constant, as we assume in this chapter, but will vary with time, often m a 
sinusoidal or a pulsed fashion. In later chapters we consider some aspects 
of the capacitor used as a circuit element. 



